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DaEe

Drawing and Measuring Angles

Draw, measure, and identify angles.

such as the height of a mountain.

- Accurate measurement of angles can lead to solving real-life mobleﬁs

sides of the angle, and the initial point
is the vertex of the angle

B
A
, >sides
vertex I

Terms to Know Example/lllustration

Ray -
part of a line that consists of a point, '":i':tl B
called an initial point, and all points on |
the line that extend in one direction A

Angle This angle has
consists of two different rays that have sides E and XZ
the same initial point. The rays are the and it is denoted

by £LBAC, /. CAB,
or ZA.

Acute Angle
angle with measure between 0° and 90°

Z_A measures less
than 90° and is
called acute.

Right Angle
angle with measure equal to 90°

£ C measures 90°
and is called a
right angle.

—
L
\B/

angle with measure equal to 180°

AR W

A B c

Obtuse Angle /_B measures
angle with measure between 90° and more than 90° and
180° is called obtuse.

Straight Angle 180° £ CBA measures

180° and is called
a straight angle.

Understanding the Main Ideas

The ancient Babylonians used a base 60 number system. They divide a full circle
into 360 degrees. One degree is gé—o of the way around the circle. We continue to

use degree measurement today.

The measurement of ZA is denoted by m/A. Angles can be measured by using
a protractor by placing a vertex of the angle at the center of the base and one ray
along the base. Extend the other ray until you can read the measurement. Most
protractors read both right to left and left to right. Read from the ray along the

base to the other ray starting with 0.

A profractor can also be used to draw an angle. Draw a ray from the center point

(vertex) along the
desired using the

edge to the right or left. Then m: ;
bottom numbers if the first ray poi

numbers if the first ray points to the left. Draw a ray

a‘—k ﬂ-‘e degree measurement
nts to the right and the t0p
from the vertex to the mark.




Kuta Software - Infinite Geometry Name

Angles and Their Measures Date

Find the measure of each angle to the nearest degree.

1) 2)
3) 4)
5) 6)
7 8)

9) 10)

Period




Draw an angle with the given measurement.

11) 90°

13) 120°

15) 31°

17) 144°

12) 70°

14) 105°

16) 166°

18) 53°




NAME DATE PERIOD
Skills Practice
L U Povl—

Angle Measure

Use a protractor to find the measure of each angle.
Then classify each angle as acute, obtuse, or right.

1. /. TAR 2. /BAX .
Q
3./ CAX 4. / TAX
T C
5./ BAR 6. L QAB
7. . RAC 8. L/ TAC A A X
9. / QAC 10. L QAR
11. / QAX 12. / TAB

Use a protractor to draw an angle having each measurement.
Then classify each angle as acute, obtuse, or right.

13.50° 14. 120° 15. 90°
16. 25° 17.100° 18. 140°
19. 10° 20. 135° : 21. 85°

© Glencoe/McGraw-Hill o1 Geornetry: Concepts and Applications
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Goals - Use angle postulates.
. Classify angles as acute, right, obtuse, or straight.

VOCABULARY

Angle

Sides of an angle

Vertex of an angle

Congruent angles

Measure of an angle

Interior of an angle

Exterior of an angle

Acute angle

Right angle

Obtuse angle

Straight angle

Adjacent angles

Copyright © McDougal Littell/Houghton Mifflin Company All rights reserved. Chapter 1 » Geometry Notetaking Guide 11



m Naming Angles
Name the angles in the figure.

There are three different angles. p
. or
* - ——e
or J L M
. or
.

O Checkpoint Write two names for the angle.

X Z-L
Q

L R

POSTULATE 3: PROTRACTOR POSTULATE

Consider a point A on one side of

«—> —
OB. The rays of the form OA can
be matched one to one with the
real numbers from O to

80 90 700
S0 100 90 &0 Mo

7 22

The measure of is equal
to

between the real
—— —
numbers for OA and OB.

POSTULATE 4: ANGLE ADDITION POSTULATE
If P is in the interior of ZRST, then

R
+ = . mMmZRST
m/RSP P
S >
\QAPST
A

Copyright © McDougal Littell/Houghton Mifflin Company All rights reserved. Chapter 1 * Geometry Notetaking Guide 12
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m Calculating Angle Measures

Lawn Care A lawn is watered by a
sprinkler that has two fixed spray
heads that each spray water in a fan
shape. The angle that determines
each of the fan shapes is 120°. The
shaded area in the diagram shows
where the two fan shapes overlap.
Find the measure of /2.

sprinkler

m Classifying Angles in a Coordinate Plane

Measure the angle. Then classify
the angle as acute, right, obtuse,
or straight.

a. LAFD
b. ZAFE

y

AN

c. LBFD -5
d. ZBFC

Solution

Use a protractor to measure
each angle.

Measure Classification
a. mZAFD =

b. mZAFE =

c. m/ABFD =

d. mZABFC =

Chapter 1  Geometry Notetaking Guide 13



@ cCheckpoint Use the Angle Addition Postulate to find the

measure of the angle.

3. mZABC
AN 500 D
80°
B C

4. m/HLK

H

30°

State whether the angle appears to be acute, right, obtuse, or
stralght. Then estimate its measure.

5.

6.

9. Piot the points P(—2, 4),
Q(5, 7), R(7, 2), and
S(4, —1). Then measure
and classify ZPRS.

Copyright © McDougal Littell/Houghton Mifflin Company All rights reserved.
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NAME DATE____ _______ PERIOD
Skills Practice
|4 Blue bovls

Angles

Name each angle in four ways. Then identify its
vertex and its sides.

1. A 2. 3.
M R D

Ic}

Tell whether each point is in the interior, exterior

or on the angle.
7. L 8. 9.
V /:
X
10. 5 11. v 12.
c

Determine whether each statement is true or false.

N.

13. The figure formed by opposite rays is sometimes referred to as a straight angle.
14. The vertex is in the exterior of an angle.

15. An angle separates the plane into two parts: the interior and the exterior of the angle.

© Glencoe/McGraw-Hill 86 Geometry: Concepts and Applications



Kuta Software - Infinite Geometry Name

Naming Angles Date Period____

Name the vertex and sides of each angle.

1 2)
E
N M ¢
3) R 4) .
U
s
/l , S %
Name each angle in four ways.
5) 6
c
4
E
3p G
E
D . 8\,
1
)
E
H
Draw and label an angle to fit each description.
9) an obtuse angle, £Y 10) an acute angle, £JIH

11) aright angle, £3 12) a straight angle, ZCDE



Name all the angles that have V as a vertex.

13) 14)
|4 J F
2 S
H
3
1 D | 74
15) . 16)
1% E {F
1
2
4
R o D Vv
17) 18)
M
L ¢ Y ¥,
4
K v ¥ v
19) 20)
v ! E
4\3 D F
F H o,
G C 74
State if the given point is interior, exterior, or on the angle.
21) » 22) \}
¢ P
“\ .
23) o 24)
I\ P
25) 26)
/ *p i
*p
Critical thinking questions:
27) Draw a diagram with an acute angle ABC 28) In question #29, why is it impossible for
and an obtuse angle DBE so that point D is both point D and point E to be in the

in the interior of angle ABC. interior of angle ABC?



Kuta Software - Infinite Geometry Name

Classifying Angles Date

Classify each angle as acute, obtuse, right, or straight.
1) 2)

L

3) 4)

L
) o 8)
9 ,

10

N’

11)
13) \/

12)
14

L
]
)
|

15) 16° 16) 180°
17) 90° 18) 97°
19) 59° 20) 39°
21) 119° 22) 82°
23) 162° 24) 52°
25) 15° 26) 116°

27) 96° 28) 74°

Period
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Information in Geometric Diagrams

Name

List all information given by the marks on the diagram.

1) U
c
S
b T //
‘: . >
3) A
C
h B D
5)
v Q
S
} t
U R

ﬂ

Date Period,
2)
t
C E L
- m >
o B D
Lo
4 4 A
- F H L
- = G >
Voo
6)
K
D O ¢




7)

A

List all information given by the marks on the diagram.

15)

w

>

i7

16)

H
E
G D
F
18
) G
v
u F )

\

-~

»



21

Angle Bisectors
Bisect:

1. Bisect the line

«¢ »

2. Bisect the angle /\

Angle Bisector: ray, segment, or line which divides an

angle into

A straight angle when
bisected creates

Ex 1) T Given: BY bisects «XBZ
Y Z Find: « XBY =
Z XBZ =

Ex2) A Given: BT bisects zABC
T Find: 2TBC
£ABC

<+« ABC is also known as a
anqale.




Basic Geometry

Ex 3) 4 Given: BG bisects £ABC
A < ABC = 140°
Find: 2£ABG

< GBC

Ex 4) Given: SC bisects «TSR
+TSR = 180°
T

Find: 2TSC
<2 CSR

Ex 5)

Given: OB bisects ~ COA
A ~«COE = 130°
3 ' <AQE = 30°

S Find: «COB =
Va <BOA =
z <2COD =
) —p




Voo fngle Bisechr: X

m Dividing an Angle Measure in Half

RT is the angle bisector of ZQRS. Given that
m/QRS = 90°, what are the measures of Q T
ZQRT and Z/TRS?

An angle bisector divides an angle into
, each of which has half R S
the measure of the original angle. So,

mZQRT = m/ = =

L —_—

@ checkpoint EG is the angle bisector of /DEF. Find the two
angle measures not given in the diagram.

52°

Copyright © McDougal Littell/Houghton Mifflin Company All rights reserved. Chapter 1 » Geometry Notetaking Guide 17




Name

Class Date %b")“
UNIT WORK SHEET

- Section 1
Angle Measurement Worksheet
;Directions: Measure each angle as indicated by the arrows and record your measurement in

the space provided. Designate each angle as acute (A\), right (R) or obtuse (O)
or none of these (N).

13.

14.

I5.

16.

1993
Joerald D. Dancan



The measures of the two congruent
angles are (2x + 7)° and (4x — 41)°.
Find the measures of ZJKM and
ZMKL.

Finding the Measure of an Angle
In the diagram, KM bisects Z JKL.

(2x + 7Y
(4x — 41)°

K L

0 Checkpoint _B? is the angle bisector of ZABC. Find mZABD

and m/DBC.

(10x — 2B)°

Copyright © McDougal Littell/ Houghton Mifflin Company All rights reserved.
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NamE Date

Practice A

For use with pages 34-42

Use a ruler to measure and redraw the line segment on a piece of
paper. Then use construction tools to find the segment bisector.

. :
2. %. ﬁV
3. ,=< I:V

Use a protractor to measure and redraw the angle on a piece of
paper. Then use construction tools to find the angle bisector.

1. M 12. \ A 13.

N P M S

__>
PT is the angle bisector of ~RPS. Find the two angle measures

H A
: Y
not given in the diagram.
15. 16.
> r P s
T 98°
-
39°
R

1.5 By * BiSect means

Practice B
For use with pages 34-42 MZ_A' BT - M Z_T_BC__

14.

"™

LESSON |

ﬁ
BT bisects 2~ ABC. Find the value of x.

15. 16. 17. T

{4x + 63)°
5x—17) B




£

B

( /1 amla<=m/lpec 30

A o
uta Softvxgré - Infinite Geometry

The Angle Addition Postulate

1) Find mzKIM if m/KLB = 26°
and mz/BILM = 60°.

;&[M

K L

3) m/GHC = 60° and m«CHI = 104°.
Find mzGHI.

I
H
C
G

5) msFMN =99° and mz/LMF = 36°.
Find mzLMN.

N
M
F
L

7) Find msJKL if m«SKL = 31°
and m2JKS = 52°.

L K
s
J

9) Find mz/KLU if mZULM =20°
and m<KIM =110°.

L K
Mf [U

Name

Date Period

2) Find m«FGH if mcFGB = 105°
and mZBGH = 54°.

4) Find msWVU if mzZVU = 62°
and ms/WVZ = 50°.

\

\4 U

6) Find msWDC if m£EDC = 145°
and msZEDW = 61°.

! &y
a
=

8) Find m/IHQ if msIHG = 176°
and m2QHG = 130°.

Q =] —~
lQ:

10) Find m«IJA it mzAJK = 61°
and mzIJK = 153°.



11) mz/HGF = 16x + 4, m/EGF = 110°
and mzHGE = 3x + 11. Find x.

’

~
Q
By
X

13) meFCD=x+41,ms/BCF =x+178,
and mzBCD =95°. Find x.

a =
U!;"ﬂ

15) ms£GFZ = 38°, mstZFE =2x + 125,
and m<GFE = x + 163. Find x.

iN
Q ol

17) Find msHIW if msWIJ = 10x,
mzHIJ = 145°, and mzHIW =2x + 13.

b3
M
m —

19) msZHG = 11x— 1, msIHZ = 24°,
and m<IHG = 12x + 13. Find mzIHG.

Q
N =
My

12) msVUT =175°, meVUI = 17x - 3,
and m«JUT = 17x + 8. Find x.

v
U J
T

14) Find x if m«BJK = 146 + 2x,

m«sIJK = 172°, and mzIJB = 2x + 26.

&—»
! J K

16) Find x if mZLMN = 135°,

msZIMV =—-1+45x, and mz/VMN = 23x.

\%
L
M N

18) mzABC =17x+ 8, mZABK = 42°,

and ms/KBC = 12x — 4. Find mzABC.

A

K
B

C

20) msGFN =4x+ 10, msNFE = 14x + 3,

and m«GFE = 157°. Find m«NFE.

try
= |
Q



$3

m Angle Pair Relationships

Goals - Identify vertical angles and linear pairs.
« Identify complementary and supplementary angles.

VOCABULARY

Vertical angles

Linear pair

Complementary angles

Complement

Supplementary angles

Supplement

Finding Angle Measures

In the flag shown at the right, Z1 has
a measure of 60°. Find mZ2 and m/3.




Finding Angle Measures

Solve for x and y. Then find the angle measures.
Use the fact that the sum of the measures of angles that form a

linear pairis =

Q Checkpoint Complete the following exercises.

1. The measure of £2 is 52°.
Find the measures of /1,
/3, and Z4.

2. Solve for x and y. Then find
the angle measures.

Copyright © McDougal Littell/Houghton Mifflin Company All rights reserved.
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Example 4

Finding Measures of Complements and Supplements

a. Given that £S is a complement of ZT and mZS = 32°, find m/T.

5. ZM is a complement of ZN
and mZM = 63°. Find m4N.

6. ZC is a supplement of ZD
and mZC = 109°. Find
m4£D.

b. Given that ZU is a supplement of ZV and mZU = 27°, find mZV.




Pb

3 a4 NAME DATE PERIOD
- -
Study Guide
Adjacent Angles and Linear Pairs of Angles
Pairs of Angles
Special Name Definition Examples
angles in the same plane that
adjacent angles have a common vertex and a 4
common side, but no common 4
interior points £3 and £ 4 are adjacent angles.
adjacent angles whose
linear pair noncommon sides are opposite /
rays » /6 -~
£5 and 26 form a linear pair.

mL1 =45 ms2= 135 mL3 = 125, m/ 4 = 45, m.L5 = 135,
m<6 = 35, and L CAT is a right angle. Determine whether
each statement is true or false.

1. 21 and £2 form a linear pair.
2. /4 and 25 form a linear pair. 6\ 3
1 2
C L/
8
7 2 4
A T

3. 46 and 23 are adjacent angles.
4. /7 and £ 8 are adjacent angles.
5. £CAT and 47 are adjacent angles. AN

Use the terms adjacent angles, linear pair, or neither to describe
angles 1 and 2 in as many ways as possible.

6. 7- / 8.
2 : 1\°
1 2

© Glencoe/McGraw-Hill 100 Geometry: Concepts and Application:




—  PERIOD . ”,%6

NAME DATE
Skills Practice

Adjacent Angles and Linear Pairs of Angles

Use the terms adjacent angles, linear pair, or neither
to describe angles 1 and 2 in as many ways as possible.

lu ‘ A 2. \£/ 3‘ \
1 2
1

In the figure at the right, MA and MG are opposite
rays. Also, MC and MJ are opposite rays.

-10. Which angle forms a linear pair with ~Z AMC?

11. Do £LCME and £ EMJ form a linear pair?
Justify your answer.

12. Name two angles that are adjacent to ~ EMG.

13. Name two angles that form a linear pair
with £JMG.

14. Name three angles that are adjacent to
L AMK.

© Glencoe/McGraw-Hill 101 Geometry: Concepts and Applications
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NAME | DATE

PERIOD
Study Guide
Complementary and Supplementary Angles
The table identifies several different types of angles that occur in pairs.
Pairs of Angles
Special Name Definition Examples
complementary two angles whose measures have
angles a sum of 90 \% w
supplementary two angles whose measures have
angles a sum of 180 —20° "~ _160°

L' 0 mlitmla =40 Shiget Lic  mliam[2= 150

Each pair of angles is either complementary or

supplementary. Find the value of x in each figure.
1. : 2. 3. \\/ N
X x° A / »‘5&[ P
) 6x+7
b /2%{ 3g)o
15° / / \

4. 5. 6.
e (7x+10)° /3y (x+ 31
(5x — 9) - 3x 7 (x - 8)°

7. If m/P = 28, /R and 2P are 8. If £ S and 2 G are supplementary,
supplementary, £ 7T and 2P are msS =6x + 10, and m2LG =
complementary, and £Z and £ T 15x + 23, find x and the measure
are complementary, find m/Z R, of each angle.

msT,and m/Z.

© Glencoe/McGraw-Hill 105 Geometry: Concepts and Applications



NAME
Skills Practice

DATE ______ PERIOD _,

%571

Complementary and Supplementary Angles
Refer to the figures at the right.

1.

2

10.

11.
12,

13.

14.
15.
16.

17.

18.

. Name two right angles.

. Name three pairs of adjacent supplementary

. Find the measure of an angle that is

. Find the measure of an angle that is

. Name a pair of complementary angles.

.Name two right angles.

. Find the measure of an angle that is

Name a pair of complementary angles.

angles.

complementary to £JOH.

Exercises 1-6
supplementary to £ DOF'.

. Find the measure of ~ BOH.

complementary to LYMZ.

Find the measure of an angle that is
supplementary to £ WMT.

Find the measure of ~ XMY.

Exercises 7-13

Is £LYMT a right angle? Justify your answer.

Find the measure of an angle that is
supplementary to 2L XMR.

Find m 23 if 23 and 24 form a linear pair and m24 = 55.

If ~1 and 22 form a linear pair and m21 = 130, find m2£2.

Angles DEF and XYZ form a linear pair. If mZ DEF = 170, what is m /. XYZ?
If /4 and £ 8 are complementary and m£4 = 45, find m /8.

Ifm,3 =10 and 23 and 27 are complementary, what is m £ 7?

© Glencoe/McGraw-Hill 106 Geometry: Concepts and Applications
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NAME DATE________ PERIOD
Study Guide £ arojes are Cogrued tom
mlA =m

3-6

Congruent Angles

Opposite angles formed by intersecting lines are

called vertical angles. Vertical angles are always 0

congruent. /1 and 23, and 22 and £ 4 are pairs » Q

of vertical angles. II

Identify each pair of angles in Exercises 1-4 as adjacent, vertical,
complementary, supplementary, and/or as a linear pair.

1. 21 and 22 2. £1and 24

2 .
3.,3and 24 4. £1and 25 : /

5.Find x, y, and z.

Use the figure shown to find each of the following.

7.x L
(5x —15)° (20x — 5)°
P T Y

8. m/LAT P A @x+ 1)
9.m,LTAO o
10. m £ PAO

© Glencoe/McGraw-Hill 110 Geometry: Concepts and Applications



NAME DATE PERIOD
Skills Practice

Congruent Angles
Find the value of x in each figure.

1. 2. 3.
\XO . \
1 52\ 589
122°

X° - (x+ 8)°\
4, 5. 6.
45°
(3x)°>78° ' (6x — 15)°
90°
(4x — 10)°

7. What is the measure of 8. OA and OB are opposite rays
an angle complementary to £ XYZ and OC and OD are also
if ZMOR = +/ XYZ? opposite rays. If m£2 = 90 and
Y m/1 and = 45, what is m 247
X A
M
N3

. C o4 D
48°
o R B

Use the figure at the right.

9.If 11 = 3 and m 21 = 64, find the measure of ‘t B
an angle that is supplementary to £3. A
‘-\41 2
10. If L AOB is supplementary to £~ BOC, £BOC N
is supplementary to £ COD, and m/£AOB = 58, C
find m~BOC and m £ COD. D
Y

11. Find the measure of an angle that is complementary
tos1if 21 =/2and m4£2 = 75.

12. Find the measure of an angle that is supplementary to £4 if 274 = /9 and m£9 = 24.

© Glencoe/McGraw-Hill 111 Geometry: Concepts and Applications



LESSON
NAME

Date

1 lﬁ
LOIICO00000000000

For use with pages 44-50

Use the figure at the right.
1. Are 21 and 22 adjacent?
2. Are /1 and /2 a linear pair?
3. Are /3 and £4 a linear pair?
4. Are /2 and /5 vertical angles?
5. Are 21 and £4 vertical angles?
6. Are /3 and £S5 vertical angles?

Use the figure at the right.

7. fms6 =78 thenms7 = _7 .
8 Ifm/8 =94° thenms6=_7
9. Ifms9 = 124°, thenms8 = _7 .
10. If m27 = 47°, then ms9 = _? .

Practice A

1. If ms8 = 158° thenms/9 = 7 .

12. If m£7 = 15° thenms6 = _ 7 .

In Exercises 13-16, assume ZA and 2B are complementary and /B

and 2 C are supplementary.

13. fmsLA =42° thenmsB=_7
14. If mLB = 78° thenm/A = 7
15. If mZA = 17°, thenmsB = _?
16. If m4B = 45° then m/ A =

Find the value of the variable.

17.
110°
{2x + 40)F
20.
75°\(2x — 5)°
Geometry

Chapter 1 Resource Book

?

andmsC= 17 .
andms/C= ?
andmsC= 17

andms/C = 7

18.
% a8y

21.
(3x + 8)/
/

22,

64° (48 + x)°

(2x + 8)°\ 3x + 17)°

Copyright © McDougal Littell Inc.
All rights reserved.



Algebraic Problems in Geometry

1. Angle Bisector

A
m/CAB = m/BAD

3. Linear Pair

3

<+
A B

m/1+m/2 = 180°

5. Complementary Angles

F'y

l

i

|

! ‘ J"

3

s ,
m Zl + m Lz = 90°

2. Angle Addition Postulate

mZDAC + mZCAB =m ,DAB

4. Vertical Angles

mZZ = mL4

6. Supplementary Angles

t\ 2 -
« »
A B c

m/+m/2=180°

"



Section 1.6 Algebra Problems Name

y USING ALGEBRA Find the value(s) of the variable(s).

A
29. T, a1

FINDING ANGLES A and /B are complementary. Find m /A and m/B.
45. m A =5x + B 46. m /A =3x~7

myB=x+4 m/B=11x ~ 1

FINDING ANGLES A and B are supplementary. Find m/A and m_B.

*®

msB=x+8 my B =5x-17

'5L\o



Name: Period

Vertical Angles and Angle Bisectors Worksheet

Given: ZQRT = 110°. Find the measures of each angle.
™ I. ZQRP =

NN

P 2. ZPRS =

R 3. LNPQ=

cC

x////1m°
S T 4. /SRT=

5. / MPN is vertical to £

Given: ZEOD = 75° and £ COB = 25°. Find the measure of each angle.

6. £COD= 11. LZFOA =
7. ZFOE= 12. LEOC =
8. ZBOA= 13. ZDOA =
9. £/BOD = 14. LFOC =

10. ZEOA = 15. ZFOB =.



o

Given: Line IJ bisects ~ GMK . Find the measure of each angle.

16. ZGMK = 18. LIML= 20. LZHML =

17. ZIMK = 19. ZHMJ = 21. ZGMH =

Given: Line QT bisects ZROP. ZROP = 50°. Find the measure of each angle.

[\
to

. ZLPOQ =

23. ZQOR =

24. ZS0U

25. ZROU =




